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,QWURGXFWLRQ
$V WKH ³VFLHQFH RI VDIHW\´ LH WKH DELOLW\ WR TXDQWLWDWLYHO\ DQG HIIHFWLYHO\ DVVHVV WKH SRWHQWLDO RU
H[SHFWHG EHQHILWV IURP WKH DSSOLFDWLRQ RI VSHFLILF VDIHW\ FRXQWHUPHDVXUHV IRU VSHFLILF VLWXDWLRQV KDV
DGYDQFHGLQUHFHQW\HDUVVRWRRKDVWKHGHPDQGIRUPRUHUHOLDEOHHVWLPDWHVRIWKHHIIHFWLYHQHVVRIURDG
VDIHW\WUHDWPHQWVDQGVWUDWHJLHV&ULWLFDOO\LQWKLVHUDRIHFRQRPLFFULVLVWKHMXVWLILFDWLRQRILQYHVWPHQWV
LQDILHOGVXFKDVURDGVDIHW\ZKHUHODUJHLQYHVWPHQWVFDQSRWHQWLDOO\EULQJOLWWOHRUQRUHVXOWVDQGRQUDUH
RFFDVLRQVQHJDWLYHUHVXOWVLVPRUHWKDQQHFHVVDU\7KHVHHVWLPDWHVDUHNQRZQDVFUDVKUHGXFWLRQIDFWRUV
DQGWKH\IRUPWKHEDVLVIRUDQ\HFRQRPLFHYDOXDWLRQRIVDIHW\PHDVXUHV7KHIRFXVRIWKLVZRUNLVFUDVK
PRGLILFDWLRQ IXQFWLRQV&0)V&0)VIDFLOLWDWH WKHSUHGLFWLRQRI VDIHW\HIIHFWDQGDOORZD V\QWKHVLVRI
GLYHUVH HYDOXDWLRQ UHVXOWV WKDW LQ WXUQ DOORZV IRU PRUH XQLYHUVDO XQGHUVWDQGLQJ RI VDIHW\ HIIHFWLYHQHVV
PHDVXUHV
&UDVK0RGLILFDWLRQ )XQFWLRQV DUH JURZLQJ LQ UHODWLYH LPSRUWDQFH DV WKHLU YDOXH DQG LPSRUWDQFH LQ
VDIHW\DQDO\VLVKDVEHFRPHPRUHDSSDUHQW+RZHYHUWKHKLJKTXDOLW\DQDO\VLVWKDWLVUHTXLUHGWRGHYHORS
D UHOLDEOH&0) LVFRVWO\ WRSHUIRUP *RYHUQPHQWVDUH WKHUHIRUHFKDOOHQJHG WR VHWSROLFLHVRUHVWDEOLVK
JXLGHOLQHV WKDW ZLOO KHOS LPSURYH WKH RYHUDOO TXDOLW\ RI &0) UHVHDUFK DQG UHVXOWV 7KH JURZLQJ
NQRZOHGJH DQG LQWHUHVW LQ WKH TXDQWLWDWLYH DVVHVVPHQW RI VDIHW\ FRXQWHUPHDVXUHV DQG WKH LQFUHDVLQJ
DSSOLFDWLRQ RI WKH VDPH LV SUHVHQWLQJ DQ RSSRUWXQLW\ WR LQFUHDVH LQWHUQDWLRQDO FRRSHUDWLRQ LQ WKH
GHYHORSPHQW DQG VKDULQJ RI &0)V 7KH EHQHILWV RI WKLV FRRSHUDWLRQ LQFOXGH WKH DELOLW\ WR PD[LPL]H
UHVHDUFK LQYHVWPHQWV DPRQJ FRXQWULHV DQG PRUH UDSLG JOREDO GLVVHPLQDWLRQ DQG XVH RI OLIH VDYLQJ
FRXQWHUPHDVXUHV
*LYHQWKHSRWHQWLDOEHQHILWVWKDWZRXOGHQVXHIURPLQWHUQDWLRQDOFROODERUDWLRQRQHPLJKWZRQGHUZK\
PRUHKDVQRWEHHQGRQHWRGDWH2QHUHDVRQLVWKDWWKHFRQFHSWVUHODWHGWRWKHTXDQWLWDWLYHDVVHVVPHQWRI
VDIHW\HIIHFWVDUH VWLOO UHODWLYHO\QDVFHQW IRUSUDFWLWLRQHUVDQGQRWZLGHO\XQGHUVWRRG$V WKHVHFRQFHSWV
KDYHHYROYHGSURJUHVVHGDQGEHFRPHPXFKPRUHUHILQHGVRWRRKDVRXUXQGHUVWDQGLQJRIZKDWPDNHVD
JRRG&0),QDGGLWLRQWKHIXOOXQGHUVWDQGLQJRIWKHYDOXHRISHUIRUPLQJVDIHW\DQDO\VHVXWLOLVLQJ&0)V
LV RQO\QRZ WUXO\EHJLQQLQJ WRSHUPHDWH WKHKLJKZD\FRPPXQLW\ ,Q VRPH UHJDUGV LW LV RQO\QRZ WKDW
TXLWHDIHZ2(&'FRXQWULHVKDYHSDVVHGDNQRZOHGJHWLSSLQJSRLQWRIVRUWVWKDWLQYLWHVWKHFUHDWLRQRID
PRUHFRKHVLYHDSSURDFKWRWKHGHYHORSPHQWRI&0)VLQWHUQDWLRQDOO\
$QDGGLWLRQDOUHDVRQIRUWKHOLPLWHGRIILFLDO LQLWLDWLYHVDWERWKQDWLRQDODQGLQWHUQDWLRQDOOHYHOVFRXOG
EH WKHIDFW WKDW URDGDXWKRULWLHVPD\IHDU WKDWH[SRVWHYDOXDWLRQRIPHDVXUHVPD\SURYH WKDW LPSRUWDQW
URDGVDIHW\LQYHVWPHQWVKDGOLWWOHRUOLPLWHGLPSDFWZLWKSRWHQWLDOFRQVHTXHQFHVIRUERWKWKHSROLWLFDODQG
DGPLQLVWUDWLYHDXWKRULWLHVUHVSRQVLEOHIRUWKHSURJUDPV,QDGGLWLRQWKHFRPSDULVRQRIDPHDVXUH¶VFRVW
HIIHFWLYHQHVVEHWZHHQGLIIHUHQWUHJLRQVDQGEHWZHHQGLIIHUHQWFRXQWULHVPD\UHYHDOKLJKGLVFUHSDQFLHVQRW
RQO\LQWKHXQLWFRVWRIWKHPHDVXUHEXWDOVRLQWKHLPSOHPHQWDWLRQHIIRUWWKXVJHQHUDWLQJTXHVWLRQVDERXW
WKHSUDFWLFHVXVHGQRWRQO\E\ WKHDXWKRULWLHVEXWDOVRE\ WKH LQGXVWU\:KLOH WKHVHFRQFHUQVPD\H[LVW
WKH\DUHQDWXUDORXWFRPHVRIRXULQFUHDVHGNQRZOHGJHRIDQGDSSURDFKWRHVWLPDWLQJHIIHFWLYHQHVV$VD
UHVXOWVXFKFRQFHUQVPXVWEHRYHUFRPH
7KH REMHFWLYH RI WKLV SDSHU LV WR GHYHORS D FRPSUHKHQVLYH V\QWKHVLV RQ FXUUHQW FKDOOHQJHV DQG
RSSRUWXQLWLHV IRU WKHDVVHVVPHQWRI WKHHIIHFWLYHQHVVRI URDGVDIHW\PHDVXUHVZRUOGZLGHZLWK IRFXVRQ
WKHSRWHQWLDOIRUWUDQVIHUDELOLW\7KLVV\QWKHVLVFRPSULVHVWKHSUHOLPLQDU\UHVXOWVRIWKHZRUNFDUULHGRXW
LQWKHIUDPHZRUNRIWKHRQJRLQJ:RUNLQJ*URXSRQWKHDVVHVVPHQWRIWKHHIIHFWLYHQHVVRIURDGVDIHW\
PHDVXUHVRIWKH-RLQW7UDQVSRUW5HVHDUFK&HQWUH-75&RIWKH2UJDQLVDWLRQIRU(FRQRPLF&RRSHUDWLRQ
DQG'HYHORSPHQW 2(&' DQG WKH ,QWHUQDWLRQDO7UDQVSRUW)RUXP ,7)ZKLFKZLOO EH ILQDOL]HG DW WKH
UHVSHFWLYH)LQDO5HSRUW
7KH&KDOOHQJHV
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7KHRYHUDUFKLQJFKDOOHQJHSUHVHQWHGE\WKHLQWHUHVW LQLQWHUQDWLRQDOVKDULQJRI&0)VLV WRGHWHUPLQH
ZKDW JRYHUQPHQW DJHQFLHV LQ 2(&' FRXQWULHV FDQ GR WR PDNH DVVHVVPHQWV RI URDG VDIHW\ PHDVXUHV
V\VWHPDWLFDOO\ WUDQVIHUDEOH DQG WKHLU UHVXOWV LQWHUQDWLRQDOO\ DFFHSWDEOH *LYHQ WKDW &0)V ZLOO RIWHQ EH
JHQHUDWHGWKURXJKDFDGHPLFUHVHDUFKRUSULYDWHVHFWRUSURMHFWDQDO\VLVDFKDOOHQJLQJUROHIRU*RYHUQPHQW
ZRXOGOLNHO\EHWRGHYHORSDQGGLVVHPLQDWHSROLFLHVDQGJXLGHOLQHVWKDWZRXOGLQIOXHQFHWKHFRQGXFWRI
UHVHDUFKDQGDSSURSULDWHGRFXPHQWDWLRQRIUHVXOWV
,WLVTXLWHXQGHUVWDQGDEOHWKDWPDQ\IDFWRUVLQIOXHQFHWKHTXDOLW\RIUHVHDUFKWKDWLVSHUIRUPHGLQDQ\
ILHOG )RU &0)V WKLV LV FHUWDLQO\ WUXH )RU H[DPSOH WKH 86 &5) &OHDULQJKRXVH VKRZV WKDW D VWXG\
GHVLJQWKDWLVVWDWLVWLFDOO\ULJRURXVDQGLQFOXGHVDUHIHUHQFHJURXSZLOOKDYHDQHIIHFWRQWKHRXWFRPHRI
&5)UHODWHG UHVHDUFK2WKHU IDFWRUV VXFKDV WKH VDPSOH VL]H VWDQGDUGHUURUSRWHQWLDOELDVDQG WKHGDWD
VRXUFHDOOKDYHDJUHDWLQIOXHQFHRQWKHTXDOLW\RIDILQDOUHVXOW,WLVLQWKHVHDUHDVDQGRWKHUVRIVLPLODU
QDWXUHZKHUHWKHDSSOLFDWLRQRIDSSURSULDWHLQIOXHQFHZLOOKHOSWRERWKLPSURYHWKHILQDOUHVHDUFKSURGXFWV
DV ZHOO DV WKHLU LQWHUQDWLRQDO DFFHSWDELOLW\ 7KH FKDOOHQJHV DVVRFLDWHG ZLWK LGHQWLI\LQJ WKH IXOO VHW RI
HVVHQWLDOIDFWRUVDQGWKHQHGXFDWLQJDSSURSULDWHDXGLHQFHVDERXWWKHPDUHODUJH
&RPPXQLFDWLQJWKHYDOXHRIFHUWDLQFRXQWHUPHDVXUHVDFURVVLQWHUQDWLRQDOERXQGDULHVDQGVHHNLQJWKHLU
UDSLGDGRSWLRQLVDFKDOOHQJLQJSURVSHFWLIFHUWDLQVSHFLILFLQIRUPDWLRQLVQRWSUHVHQWHG)RUH[DPSOHDQ
LPSRUWDQWHOHPHQWLQWKHGHYHORSPHQWDQGDSSOLFDWLRQRI&0)VLVWKHLGHQWLILFDWLRQRIWKHWDUJHWFUDVKHV
DQGFUDVKVHYHULWLHVIRUZKLFKWKH&0)LVPRVWDSSOLFDEOH,QFOXGLQJVXFKLQIRUPDWLRQLQ&0)UHVHDUFK
UHSRUWVFRXOGLQFUHDVHWKHYDOXHRIDUHSRUWDQGHDVHWKHDSSOLFDELOLW\RID&0)LQDFRXQWU\RWKHUWKDQ
ZKHUH LW RULJLQDWHG $OVR GHWDLOHG LQIRUPDWLRQ RQ WKH FRXQWHUPHDVXUH LWVHOI EHLQJ FRQVLGHUHG LV DQ
LPSRUWDQWUHSRUWLQJHOHPHQWIRUDQ\UHVHDUFKFRQGXFWHGWRGHYHORS&0)V2WKHUVSHFLILFLQIRUPDWLRQWKDW
FDQHQKDQFHWKHSHUFHLYHGYDOXHRUVLJQLILFDQFHRIDFRXQWHUPHDVXUHLVLQIRUPDWLRQRQWKHFLUFXPVWDQFHV
LQZKLFKWKH&0)ZDVGHYHORSHG)RUH[DPSOHLQIRUPDWLRQRQWKHW\SHRIDUHDHJXUEDQUXUDOERWK
IRUZKLFKWKH&0)LVDSSOLFDEOHLVHVVHQWLDOLQIRUPDWLRQWKDWVKRXOGEHGRFXPHQWHG2WKHUFLUFXPVWDQWLDO
LQIRUPDWLRQWKDWZRXOGKHOSSUDFWLWLRQHUVLQRQHFRXQWU\PRUHTXLFNO\DGRSWFRXQWHUPHDVXUHVIURPRWKHU
FRXQWULHVLQFOXGHVURDGZD\JHRPHWU\ WUDIILFYROXPHVURDGZD\IXQFWLRQDOFODVVLILFDWLRQRURWKHUVDIHW\
WUHDWPHQWV DSSOLHV DW WKH VLWH:LWKRXW VXFK LQIRUPDWLRQ WKH WUDQVIHUDELOLW\ RI &0)V DFURVV ERUGHUV LV
VLJQLILFDQWO\KDPSHUHG
)XUWKHUPRUH LQWHUQDWLRQDO UHFRPPHQGDWLRQV DQG JXLGHOLQHV IRU WKH QHFHVVLW\ DQG WKH SURFHGXUHV RI
&0)DQDO\VHVPD\SURYHWREHYHU\EHQHILFLDOWRFRXQWULHVZLWKKLJKLQHUWLDWRFKDQJHFXUUHQWSUDFWLFHV
WKDW LQYROYH QR HYDOXDWLRQ DQG QR DFFRXQWDELOLW\ RI URDG VDIHW\ LQYHVWPHQW HIILFDF\  %DVHG RQ
LQWHUQDWLRQDO UHFRPPHQGDWLRQV WKH ILUVW VWHSPD\EH WRPDNH&0)HYDOXDWLRQDSURFHGXUH IRUDOO URDG
VDIHW\ LQYHVWPHQWV DQG VXEVHTXHQWO\ WR OLQN DQ\ IROORZLQJ LQYHVWPHQWV ZLWK WKH &0) UHVXOWV RI WKH
SUHYLRXV LQYHVWPHQWV  7KH VHFRQG VWHS PD\ ZHOO EH WR XVH D VWDQGDUG DQG XQLIRUP &0) HYDOXDWLRQ
SURFHGXUH DV HVWDEOLVKHG WKURXJK FRQWLQXRXV LQWHUQDWLRQDO FRRSHUDWLRQ LQ WKH ILHOG 2EYLRXVO\
HVWDEOLVKLQJDUHJXODU&0)GHYHORSPHQWDQGXVDJHSURFHGXUHZRXOGEHH[WUHPHO\FKDOOHQJLQJ
$VVXPLQJDQ LGHDO VLWXDWLRQ LQZKLFKSUHFLVH&0)VZHUHDYDLODEOH IRUDOORI WKH UHOHYDQWPHDVXUHV
WKHUHZRXOGVWLOOEHVRPHWHFKQLFDOGLIILFXOWLHVZLWKRQJRLQJUHVHDUFKRQKRZWRKDQGOHWKHPWKDWWKH
SUDFWLWLRQHU VKRXOG EH DZDUH RI 7KH ILUVW NLQG RI GLIILFXOW\ FRQFHUQV WKH PRVW DSSURSULDWH ZD\ RI
FRPELQLQJ&0)V0RVWHYDOXDWLRQVWXGLHVGHDOZLWKWKHHIIHFWLYHQHVVRILQGLYLGXDOPHDVXUHV7KXVZKHQ
ZHVD\WKDWHJWKH&0)IRUWKHFKDQQHOL]DWLRQRIMXQFWLRQVLVDQGWKH&0)IRUWKHVXEVWLWXWLRQRI
\LHOGVLJQVLQWRWUDIILFOLJKWVLVZHDUHLPSO\LQJWKDWRQDYHUDJHZHH[SHFWDSHUFHQWUHGXFWLRQLQ
WKHIUHTXHQF\RIFUDVKHV LIRQO\ WKHFKDQQHOL]DWLRQ LV LPSOHPHQWHGDQGDSHUFHQW UHGXFWLRQ LIRQO\
WKH FRQYHUVLRQ RI \LHOG VLJQV LV LPSOHPHQWHG +RZHYHU LQ PDQ\ UHDOOLIH FDVHV VHYHUDO PHDVXUHV DUH
LPSOHPHQWHGVLPXOWDQHRXVO\$VVXPHWKDWLQDJLYHQVHWRIMXQFWLRQVFKDQQHOLVDWLRQLVFDUULHGRXWDQGDW
WKH VDPHWLPH WUDIILF OLJKWV UHSODFH\LHOGVLJQV7KHUHOHYDQWTXHVWLRQ LVKRZ WKH WZR&0)VVKRXOGEH
FRPELQHGVRDVWREHVWIRUHFDVWWKHH[SHFWHGVDIHW\SHUIRUPDQFHRIWKHWUHDWHGMXQFWLRQV
3233 Patrick Hasson et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  3230 – 3238 
0RUHWKDQRQHH[DPSOHH[LVWIRUFRPELQLQJPXOWLSOH&0)VRUIRUDFFXUDWHO\SUHGLFWLQJWKHHIIHFWVRI
PXOWLSOHFRXQWHUPHDVXUHVEHLQJVXHGLQRQHVLWH,QWKH8QLWHG6WDWHVGLVFXVVLRQRIFRPELQLQJ&0)VIRU
PXOWLSOH WUHDWPHQWV FRQWLQXHV &XUUHQWO\ LW LV DFFHSWDEOH WR XVH D FDOFXODWHG UHGXFWLRQ WKDW PXOWLSOLHV
WRJHWKHUWKHHIIHFWVRIHDFKLQGLYLGXDOWUHDWPHQW%HFDXVHVXFKDQDSSURDFKFDQUHDVRQDEO\EHH[SHFWHGWR
RYHUHVWLPDWHWKHWRWDOHIIHFWV0RXQFHDUXOHRIWKXPELVWROLPLWVXFKPXOWLSOLFDWLYHFRPELQDWLRQV
WRQRPRUHWKDQVHSDUDWHFRXQWHUPHDVXUHV
,Q $XVWUDOLD LW ZDV IRXQG WKDW  SHUFHQW RI WUHDWHG VLWHV FRQFHUQHG PXOWLSOH WUHDWPHQWV 0RXQFH
 ,W KDV WKHUHIRUH EHHQ UHFRPPHQGHG WKDW HIIRUWV EH WDNHQ WR FRQVLGHU ³SDFNDJHV´ RI
FRXQWHUPHDVXUHV± LHPXOWLSOH LQGLYLGXDOFRXQWHUPHDVXUHV WKDWDUH W\SLFDOO\XVHG WRJHWKHU WRDGGUHVVD
VSHFLILFSUREOHPDUHD)RUH[DPSOHFKHYURQVVKRXOGHUVPDUNLQJVDQGJXDUGUDLOPD\ W\SLFDOO\EHXVHG
WRJHWKHU WRDGGUHVVKRUL]RQWDOFXUYH VDIHW\)RU WKHVHSDFNDJHVRIFRXQWHUPHDVXUHV LW LV VXJJHVWHG WKDW
VWDQGDORQH&0)VIRUWKHHQWLUHJURXSFRXOGEHGHYHORSHGDQGDSSOLHGZKHQHVWLPDWLQJEHQHILWV
7KHTXHVWLRQRIWKHLPSDFWRIFRPELQHGPHDVXUHVSHUWDLQVWRPDQ\VDIHW\GHFLVLRQVDQGLVSDUWLFXODUO\
FULWLFDO ZKHQ DVVHVVLQJ WKH RXWFRPH RI URDG VDIHW\ SURJUDPPHV DQG VWUDWHJLHV ZKHUH SDFNDJHV RI 
XVXDOO\ PDQ\  PHDVXUHV KDYH WR EH HYDOXDWHG <HW RXU FXUUHQW NQRZOHGJH DERXW WKLV WHFKQLFDO LVVXH
VHHPV WR VWLOO EH OLPLWHG (OYLN  $ FRPPRQ ZD\ RI SURFHHGLQJ LV E\ DVVXPLQJ WKDW WKH
HIIHFWLYHQHVVRIDFHUWDLQPHDVXUHGRHVQRWGHSHQGRQZKHWKHULWLVLPSOHPHQWHGDVDVWDQGDORQHPHDVXUH
RU DV D FRPSRQHQW RI D SDFNDJH RI PHDVXUHV 8QGHU WKLV K\SRWKHVLV WKH &0) IRU D FRPELQDWLRQ RI
PHDVXUHV LV VLPSO\ WKH SURGXFW RI DOO WKH &0)V &RQVLGHULQJ WKH MXQFWLRQ H[DPSOH DERYH ZHUH WKH
FKDQQHOL]DWLRQWREHLPSOHPHQWHGILUVWWKHQXPEHURIFUDVKHVZRXOGEHSHUFHQWRIWKHLQLWLDOYDOXH,I
\LHOG VLJQV ZHUH WKHQ UHSODFHG E\ WUDIILF OLJKWV WKH ILQDO QXPEHU RI FUDVKHV ZRXOG EH 
SHUFHQW SHUFHQWRIWKHLQLWLDOYDOXH+RZHYHURWKHUDSSURDFKHVDUHSRVVLEOH(OYLNDQG
LWVHHPVVHQVLEOHWRDOZD\VFRQGXFWDVHQVLWLYLW\DQDO\VLV
$QRWKHU FDYHDW VKRXOG EHPDGH UHJDUGLQJ WKH XVH RI&0)V IRU DVVHVVLQJ WKH LPSDFW RI URDG VDIHW\
SURJUDPPHV,QWKHPLWZLOOW\SLFDOO\EHUHTXLUHGWRIRUHFDVWWKHQXPEHURIFUDVKHVDQGFDVXDOWLHVVHYHUDO
\HDUVDKHDGIURPWKHEDVH\HDU)RUH[DPSOHZHPLJKWEHLQWHUHVWHGLQVHWWLQJDTXDQWLWDWLYHWDUJHWIRUWKH
\HDUDQGLQDVVHVVLQJWKHZD\VHYHUDOPHDVXUHVFRXOGKHOSDFKLHYHVXFKWDUJHW)RUHDFKPHDVXUH
FRQVLGHUHGWKHNH\TXHVWLRQZRXOGEHZKDWWKHH[SHFWHGQXPEHURIFUDVKHVLVLQLQWZRVFHQDULRVD
ILUVWVFHQDULRLQZKLFKWKHPHDVXUHLVLPSOHPHQWHGDQGDVHFRQGVFHQDULRLQZKLFKLWLVQRW$FRPPRQ
PHWKRG IRUGHDOLQJZLWK WKLVTXHVWLRQFRQVLVWVRI WZRVWHSV ILUVWO\ WRGHWHUPLQHDEDVH VFHQDULRRI WKH
HYROXWLRQ RI WKH QXPEHU RI FUDVKHV XVXDOO\ E\ H[WUDSRODWLQJ SDVW WUHQGV EXVLQHVVDVXVXDO VFHQDULR
VHFRQGO\WRPXOWLSO\WKHQXPEHURIFUDVKHVLQWKHEDVHVFHQDULRE\WKH&0)IRUWKHPHDVXUHFRQVLGHUHG
7KLVPHWKRGFDQEHVXLWDEOHWRPDQ\LQVWDQFHV+RZHYHULWVKRXOGEHERUQHLQPLQGWKDWPDQ\PHDVXUHV
LQFOXGHG LQ URDG VDIHW\SURJUDPPHVGRQRW FRQVWLWXWH WUXO\QHZPHDVXUHV EXW UDWKHU D FRQWLQXDWLRQRU
LQWHQVLILFDWLRQRIDOUHDG\LPSOHPHQWHGSROLFLHV,QWKRVHFDVHVWKHUHLVDULVNWKDWWKHHVWLPDWHGUHGXFWLRQ
RIFUDVKHVLVELDVHGE\DGRXEOHFRXQWLQJRIVDIHW\EHQHILWVVLQFHWKHHIIHFWVRIWKHPHDVXUHDIIHFWERWK
WKH WUHQG XVHG LQ WKH GHWHUPLQDWLRQ RI WKH EDVH VFHQDULR DQG WKH &0) WKDW PXOWLSOLHV WKH QXPEHU RI
FUDVKHV&RUUHFWLQJWKLVELDVPD\UHTXLUHWKHGHYHORSPHQWDQGDSSOLFDWLRQRIFRPSOH[DQDO\WLFDOPHWKRGV
$ FRPSUHKHQVLYH UHYLHZ RI FXUUHQW VWDWH RI NQRZOHGJH DQG SUDFWLFHV FRQFHUQLQJ SUHGLFWLRQ RI URDG
FUDVKHV DQG XVH RI HIIHFWLYHQHVV DVVHVVPHQWV LQ URDG VDIHW\ SURJUDPV FDQ EH IRXQG LQ MRXUQDO 6DIHW\
6FLHQFHHQWLWOHG³6FLHQWLILF5HVHDUFKRQ5RDG6DIHW\0DQDJHPHQW´6DIHW\6FLHQFH9ROXPH LVVXH

)LQDOO\WKHUHLVDWKLUGLVVXHUHODWHGWRWKHXVHRIPRQHWDU\YDOXDWLRQRIVDIHW\EHQHILWVLQFRVWEHQHILW
DQDO\VLV6RPHLQWHUQDWLRQDOFRPSDULVRQVVKRZWKDWRIILFLDOHVWLPDWHVRIWKHYDOXHRIDVWDWLVWLFDOOLIHYDU\
E\ D IDFWRU RI DOPRVW EHWZHHQ WKH FRXQWULHVZLWK WKHKLJKHVW DQG ORZHVW HVWLPDWHV (XURSHDQ5RDG
6DIHW\ 2EVHUYDWRU\  7KLV IDFW UHIOHFWV IXQGDPHQWDO GLIIHUHQFHV LQ WKH PHWKRGV RI HYDOXDWLRQ
SDUWLFXODUO\UHJDUGLQJVRFDOOHGKXPDQFRVWV*HQHUDOO\FRXQWULHVZLWKWKHKLJKHVWHVWLPDWHVRIWKHYDOXH
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RI D VWDWLVWLFDO OLIH EDVHG WKHLU HYDOXDWLRQ RI KXPDQ FRVWV JULHI SDLQ HWF RQ WKH ZLOOLQJQHVV WR SD\
PHWKRGZKLOHFRXQWULHVZLWKWKHORZHVWHVWLPDWHVXVXDOO\DSSO\WKHDYHUDJHFRPSHQVDWLRQVWRYLFWLPVDQG
IDPLOLHV GLFWDWHG LQ FRXUWV$QXQZDQWHG FRQVHTXHQFHRI WKHVHGLVFUHSDQFLHV LV WKDWPHDVXUHV UHJDUGHG
LQWHUQDWLRQDOO\DVFRVWHIIHFWLYHDQGEHVWSUDFWLFHVPD\LQVRPHFRXQWULHVDSSHDUDVKDYLQJFRVWVJUHDWHU
WKDQ EHQHILWV 7ZR SRVVLEOHZD\V RI KDQGOLQJ WKLV LV E\ UHYLVLQJ WKHPRQHWDU\ YDOXDWLRQ RI FUDVKHV RU
IDYRXULQJFRVWHIIHFWLYHQHVVDQDO\VLVLQVWHDGRIFRVWEHQHILWDQDO\VLV
&0)VWUDQVIHUREVWDFOHV
2QH RI WKH SULPDU\ REVWDFOHV WR LQWHUQDWLRQDO FRRSHUDWLRQ LQ WKH VKDULQJ RI &0)V LV WKH ODFN RI D
XQLIRUPXQGHUVWDQGLQJRIWKHYDOXHLPSRUWDQFHDQGXVDJHRI&0)VLQURDGVDIHW\GHFLVLRQPDNLQJ7KH
XQGHUVWDQGLQJ RI &0)V DPRQJ FRXQWULHV OLNHO\ UDQJHV IURP OLWWOH NQRZOHGJH RI &0)V WR D OHYHO RI
VSUHDGLQJNQRZOHGJHDQGJURZLQJXVHRI&0)V$W WKLV WLPH&0)VPD\EH LQWHJUDWHG LQWRJXLGHOLQHV
DQGVRPHVWDWHSURYLQFLDORURWKHUORFDOJRYHUQPHQWVPD\EHXVLQJ&0)VV\VWHPDWLFDOO\WRVRPHH[WHQW
LQ WKHLU GHFLVLRQ PDNLQJ +RZHYHU WKHUH DUH FXUUHQWO\ QR FRXQWULHV ZKHUH &0)V DUH URXWLQHO\ XVHG
QDWLRQDOO\ LQ D GLUHFW PDQQHU E\ SUDFWLWLRQHUV DV SDUW RI WKH SODQQLQJ GHVLJQ DQG PDQDJHPHQW RI
URDGZD\V$VDUHVXOWWKHUHLVQRW\HWEURDGGHPDQGIRUDIXOOOLEUDU\RI&0)VIURPWKHLQWHUQDWLRQDOURDG
SURIHVVLRQ/DFNRIHGXFDWLRQNQRZOHGJHDQGSUDFWLFDOXVDJHRI&0)VLVFXUUHQWO\WKHELJJHVWREVWDFOHWR
&0)GHYHORSPHQWDQGWUDQVIHUDELOLW\
$PRQJRWKHUREVWDFOHVWKDWH[LVW LVWKHODFNRIXQLIRUPLW\LQWKHSHUIRUPDQFHRIUHODWHGUHVHDUFKDQG
WKH UHSRUWLQJ RI UHVHDUFK UHVXOWV:KLOH WKHUH DUH UHDVRQDEO\ JRRG FKDQQHOV RI FRPPXQLFDWLRQ IRU WKH
UHVHDUFKDQGRWKHUFRPPXQLWLHV WKDWDUH UHVSRQVLEOH IRUGHYHORSLQJ&0)V WKHUH LVQRWDQ LQWHUQDWLRQDO
YHQXHWKDWSURPRWHVFRQVLVWHQWJOREDODSSURDFKHVWKDWZLOORSWLPL]HWKHVKDULQJRIUHVHDUFKSUDFWLFHDQG
UHVXOWV 7KH 7UDQVSRUWDWLRQ 5HVHDUFK %RDUG LQ WKH 8QLWHG 6WDWHV PD\ FRPH FORVHVW WR DQ LQWHUQDWLRQDO
HIIRUWDWWKLVWLPHWKURXJKWKH+LJKZD\6DIHW\0DQXDO7DVN)RUFH$OWKRXJKWKHUHZDVVRPHZKDWEURDGHU
LQWHUQDWLRQDOSDUWLFLSDWLRQLQWKH7DVN)RUFHE\LWVQDWXUHDQGPLVVLRQWKH7DVN)RUFHLVIXQGDPHQWDOO\D
86 RU 1RUWK $PHULFDQ IRFXVHG JURXS 7KXV WKH LQWHUQDWLRQDO GLDORJ DQG OHDGHUVKLS QHFHVVDU\ WR
DGYDQFH D EURDGHU JOREDO HIIRUW RQ UHVHDUFK SURJUDPV LVPLVVLQJ DQG VHUYHV DV D KLQGUDQFH WR JUHDWHU
VXFFHVVLQWKLVDUHD
$ IXQGDPHQWDO REVWDFOH WR &0) WUDQVIHUDELOLW\ LV WKH QDWXUH RI WKH URDG VDIHW\ V\VWHP ZKLFK LV
GHWHUPLQHG E\ D YDULHW\ RI LQWHUUHODWLRQV EHWZHHQ GULYHU EHKDYLRXU URDG LQIUDVWUXFWXUH DQG YHKLFOH
FKDUDFWHULVWLFVWKDWPDNHHYHU\URDGWUDIILFV\VWHPXQLTXHDQGQHFHVVLWDWHVDVSHFLILFPL[RIURDGVDIHW\
PHDVXUHV)RUH[DPSOHQRWDOOVXFFHVVIXOPHDVXUHVDUHVXLWDEOHIRUDOOGLIIHUHQWURDGWUDIILFHQYLURQPHQWV
%XWLW LVDOVRYHU\SRVVLEOHWKDW WKHVDPHLQWHUYHQWLRQVPD\OHDGWRVLJQLILFDQWO\GLIIHUHQWUHVXOWV LQWZR
GLIIHUHQWURDGWUDIILFHQYLURQPHQWV +RZHYHUVFLHQWLVWVKDYHLGHQWLILHGVHYHUDOFRPPRQVDIHW\SDWWHUQV
LQYDULRXVWUDIILFV\VWHPVZKLFKZKHQWDNHQLQWRDFFRXQWFROOHFWLYHO\E\HVWDEOLVKHG&0)PHWKRGRORJLHV
PD\ UHVXOW LQ DSSURSULDWH WDLORUPDGH VROXWLRQV DSSOLFDEOH WR VHYHUDO GLIIHUHQW WUDIILF V\VWHPV
(VWDEOLVKLQJFRPPRQ&0)DQDO\VLVSURFHGXUHVLVWKHILUVWEDVLFVWHSWRZDUGVWKHWUDQVIHUDELOLW\RI&0)
H[SHULHQFHV 7KH QH[W VWHSV ZLOO OLNHO\ WXUQ XS WKURXJK LQWHUQDWLRQDO FRRSHUDWLRQ LQ WKH ILHOG RI
SURJUHVVLYHVWDQGDUGLVDWLRQRI&0)V
7KH VFLHQWLVWV
 FRPSHWLWLRQ DQG TXHVW IRU WKH SHUIHFW PHWKRGRORJ\ WRJHWKHU ZLWK WKH LQKHUHQW
GLIILFXOWLHVRI&0)DQDO\VHVSXWVLQTXHVWLRQDQ\&0)DQDO\VLVZLWKDFRQVHTXHQFHOHVVWKDQIRXQGLQ
RWKHUSXEOLVKHGUHVXOWV6XFKUHVXOWVH[SRVH WKHUHVHDUFKHU WRWKHULVNRIFULWLFLVPIURPWKHLUSHHUV,W LV
WUXH WKDW VFLHQWLILF DFFXUDF\ LV GLIILFXOW WR REWDLQ LQ WKH ILHOG RI &0)V QRW RQO\ EHFDXVH VHYHUDO
DVVXPSWLRQVDUHQHFHVVDU\LQWKHSURFHVVEXWDOVREHFDXVHLWLVYHU\GLIILFXOWWRVHSDUDWHWKHVDIHW\HIIHFW
RI D PHDVXUH IURP WKH HIIHFW RI VHYHUDO RWKHU PLFURVFRSLF RU PDFURVFRSLF PHDVXUHV DQG SKHQRPHQD
LQFOXGLQJVWDWLVWLFDOUDQGRPQHVVWDNLQJSODFHDWWKHVDPHSODFH,QDGGLWLRQWKHUHTXLUHPHQWVWRSXEOLVK
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RULJLQDOZRUNDQGWKHUHVXOWLQJGHVLUHWREHVRPHZKDWVHFUHWLYHDERXWRUUHVWULFWLYHZLWKRQJRLQJUHVHDUFK
HIIRUWVRUSURGXFWVZLOOGHWHUFRRSHUDWLRQ6LPLODUO\ ODQJXDJHGLIIHUHQFHVDQG ODFNRINQRZOHGJHDERXW
ZKR LV SHUIRUPLQJ VXFK UHVHDUFK DQG KRZ RQH PLJKW ILQG WKH UHVXOWV ZLOO SUHYHQW D GLDORJ WKDW FRXOG
HQFRXUDJHZLGHUFROODERUDWLRQDQGLQIRUPDWLRQH[FKDQJH
)XUWKHUPRUH LW LV D UHDO SRVVLELOLW\ WKDW &0) DQDO\VHV LQYLWHG E\ WKH DXWKRULWLHV RU WKHLU SROLWLFDO
OHDGHUVZLOO WHQG WR XVH IDVWHU DQG OHVV ULJRURXV&0) HYDOXDWLRQPHWKRGRORJLHV 6XFK DSSURDFKHVZLOO
JHQHUDOO\ IDYRXU SUHYDLOLQJ RSLQLRQV DQG GHFLVLRQV DOUHDG\ WDNHQ WKXV FUHDWLQJ D ZLGH YDULHW\ RI QRQ
FRQYHUJLQJ&0)UHVXOWV7KLVQRQFRQYHUJHQFHLVDOLNHO\RXWFRPHGXHWRWKHODFNRIDSSURSULDWHGDWD
HVSHFLDOO\ WKHHYROXWLRQRI ULVNH[SRVXUHGDWD DQG WKHYDULHW\RIFUDVKFRVWFDOFXODWLRQV7KLVVFHQDULR
FDQIDFLOLWDWHWKHSURGXFWLRQRIGLYHUJLQJ&0)HYDOXDWLRQUHVXOWVDWWKHLQWHUQDWLRQDODQGQDWLRQDOOHYHOV
)LQDOO\ IXQGDPHQWDO WR WKH GHYHORSPHQW RI DFFXUDWH &0)V LV DFFHVV WR UHOLDEOH FUDVK GDWD 0RVW
FRXQWULHV KDYH HVWDEOLVKHG FUDVK GDWDEDVH V\VWHPV WR UHFRUG WKH ORFDWLRQ DQG FLUFXPVWDQFHV RI FUDVKHV
7KHVH GDWD DUH HVVHQWLDO WR GHWHUPLQH WKH QXPEHU RI FUDVKHV EHIRUH DQG DIWHU WKH LPSOHPHQWDWLRQ RI D
WUHDWPHQW7KHPRUHDFFXUDWHDQGFRPSUHKHQVLYHWKLVGDWDDUHWKHPRUHDFFXUDWH&0)VZLOOEH,QVRPH
FRXQWULHV WUHDWPHQWPRQLWRULQJ V\VWHPVKDYHEHHQ LQFOXGHGDVDPRGXOHRI WKHFUDVKGDWDEDVH V\VWHP
DOORZLQJ TXLFN DQG FRPSUHKHQVLYH DVVHVVPHQWV RI WUHDWPHQW HIIHFWLYHQHVV DFURVV SDUWV RU DOO RI WKH
QHWZRUN)XUWKHU LQIRUPDWLRQRQ WKHHVWDEOLVKPHQWRIFUDVKGDWDV\VWHPVFDQEHIRXQG LQ WKHUHVSHFWLYH
:+25HSRUW
2SSRUWXQLWLHVIRU,QWHUQDWLRQDO&RRSHUDWLRQDQG7UDQVIHUDELOLW\
:KLOH PDQ\ RI WKH REVWDFOHV GHVFULEHG DERYH DUH FOHDUO\ UHDO DQG KDYH D QHJDWLYH HIIHFW RQ
LQWHUQDWLRQDOFRRSHUDWLRQLQWKLVILHOGWKHUHDUHDUDQJHRIRSSRUWXQLWLHVWRRYHUFRPHWKHVHREVWDFOHV7KLV
SDSHU LQ LWVHQWLUHW\ LVGHVLJQHG WR LGHQWLI\ WKHVHRSSRUWXQLWLHVDQGHQFRXUDJHSRVLWLYHDFWLRQ WRVXSSRUW
WUDQVIHUDELOLW\
)URP WKH UHYLHZ RI FXUUHQW JOREDO NQRZOHGJH H[SHULHQFH DQG SUDFWLFHV ZLWK &0)V LW DSSHDUV WKDW
WKHUHLVDIRXQGDWLRQRIFRRSHUDWLRQDPRQJVRPHVHOHFWDQGUHVSHFWHGUHVHDUFKHUVWKDWFDQEHGUDZQXSRQ
WR LQYROYH RWKHUV DQG H[SDQG WKH FRRSHUDWLRQ 7KH IRUPDWLRQ RI WKH 2(&',7):RUNLQJ*URXS LV DQ
LQGLFDWRU RI WKDW SRWHQWLDO  7KH SXEOLFDWLRQ RI WKH +LJKZD\ 6DIHW\0DQXDO $$6+72  E\ WKH
$PHULFDQ$VVRFLDWLRQRI6WDWH+LJKZD\DQG7UDQVSRUWDWLRQ2IILFLDOVEXLOGVRQHIIRUWVLQPDQ\SDUWVRI
WKHZRUOGDQGLVUHIOHFWLYHRIGHHSLQWHUHVWLQTXDQWLWDWLYHDVVHVVPHQWRIVDIHW\GHFLVLRQVXWLOL]LQJ&0)V
2WKHU LQLWLDWLYHV VXFK DV SURMHFWV 526(%8'  6835(0(  3520,6,1*  DQG
5HSRUWVRI&('53,$5&(76&DQG1+76$FRQWULEXWHGDOVRLQWHUHVWLQJ
UHYLHZVRIH[LVWLQJVWXGLHV
$QRWKHU VLJQLILFDQW RSSRUWXQLW\ WKDW H[LVWV LV WKH DGYDQFHPHQW RI WKLQNLQJ DERXW ZKDW UHVHDUFK
SURGXFHV D JRRG&0) )+:$&5)&OHDULQJKRXVH (OYLN HW DO  ,Q WKLV OLJKW WKHUH DUH JRRG
H[DPSOHVRIKRZWRFRQVLGHUDVWXG\DQGDVVHVV LWVTXDOLW\7KLVNQRZOHGJHDQGH[SHULHQFHVHUYHVDVD
IRXQGDWLRQLQWKLVZRUNIRULGHQWLI\LQJLQDGYDQFHZKDWTXDOLWLHVFKDUDFWHULVWLFVDQGVSHFLILFLQIRUPDWLRQ
&0)UHVHDUFKUHSRUWVVKRXOGLQFOXGHLIWKH\DUHWRKDYHWKHSRWHQWLDOWREHVKDUHGLQWHUQDWLRQDOO\0DQ\
RI WKH LWHPVPHQWLRQHGDERYHDUHJRRGH[DPSOHVRI WKHNQRZOHGJHZHKDYH LQ WKLV UHJDUGDQGVXJJHVW
KRZZHFDQXVHWKLVLQIRUPDWLRQWRFULWLFDOO\UHYLHZVWXGLHV
0RVW (XURSHDQ FRXQWULHV VHW VSHFLILF TXDQWLWDWLYH URDG VDIHW\ WDUJHWV DQG DGRSW UHODWHG URDG VDIHW\
VWUDWHJLHVWRZDUGVWKHVHWDUJHWVZLWKLQWKHHVWDEOLVKHGSULRULWLHVDQGWKHUHVRXUFHVDYDLODEOH:LWKLQWKLV
IUDPHZRUNWKHHIILFLHQF\DVVHVVPHQWRIURDGVDIHW\PHDVXUHVLVFRQVLGHUHGWREHDQH[WUHPHO\XVHIXOWRRO
LQGHFLVLRQPDNLQJ ,QSDUWLFXODU FRVWEHQHILW DQGFRVWHIIHFWLYHQHVVDQDO\VHVDUHFDUULHGRXW LQ VHYHUDO
FRXQWULHVLQDPRUHRUOHVVV\VWHPDWLFZD\DWQDWLRQDOUHJLRQDORUORFDOOHYHO7KHVHVWXGLHVDUHEDVHGRQ
VRPHHVWLPDWHRIWKHVDIHW\HIIHFWVRIWKHH[DPLQHGPHDVXUHVLQWHUPVRIFUDVKHVRUFDVXDOWLHVUHGXFWLRQ
3236   Patrick Hasson et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  3230 – 3238 
IROORZLQJWKHLPSOHPHQWDWLRQRIWKHPHDVXUH+RZHYHUDPRUHZLGHVSUHDGRUIUXLWIXOXVHRIHIILFLHQF\
DVVHVVPHQW RI URDG VDIHW\ PHDVXUH LV LQ PRVW FDVHV OLPLWHG DSDUW IURP WKH YDULRXV WHFKQLFDO DQG
LQVWLWXWLRQDOEDUULHUVE\DODFNRINQRZOHGJHDQGGDWDRQWKHVDIHW\HIIHFWVRIURDGVDIHW\PHDVXUHV
1HYHUWKHOHVV WKH LPSRUWDQFH RI HIILFLHQF\ DVVHVVPHQW LQ URDG VDIHW\ LV ZLGHO\ UHFRJQLVHG DQG WKH
QHHGIRUPRUHNQRZOHGJHDQGEHVWSUDFWLFHH[DPSOHVLVEHFRPLQJPRUHDQGPRUHSURQRXQFHG([LVWLQJ
EHVWSUDFWLFHUHFRPPHQGDWLRQVPD\FRYHUWKHZKROHUDQJHRIWKHHIILFLHQF\DVVHVVPHQWSURFHVVIURPWKH
VHOHFWLRQ DQG DSSOLFDWLRQ RI DSSURSULDWH DQG VWDQGDUGLVHGPHWKRGRORJLHV WR WKH LQWHUSUHWDWLRQ RI UHVXOWV
DQGWKHLGHQWLILFDWLRQRIPRVWHIILFLHQWPHDVXUHVHVSHFLDOO\LQFDVHGLIIHUHQWDOWHUQDWLYHPHDVXUHVQHHGWR
EH FRPSDUHG DQG UDQNHG+RZHYHU WKHPRVW LPSRUWDQW XQFHUWDLQWLHV LQYROYHG LQ GHYHORSLQJ VXFK EHVW
SUDFWLFHUHFRPPHQGDWLRQVFRQFHUQWKHDGRSWLRQRIDSSURSULDWHYDOXHVIRUWKHVDIHW\HIIHFWVRIURDGVDIHW\
PHDVXUHV
,Q WKH UHFHQW \HDUV LPSRUWDQW UHVHDUFK HIIRUWV KDYH EHHQ PDGH WRZDUGV WKH VWDQGDUGL]DWLRQ RI WKH
PHWKRGVIRUHVWLPDWLQJWKHVDIHW\HIIHFWVRIURDGVDIHW\PHDVXUHV7KHILUVWLVVXHH[DPLQHGFRQFHUQVWKH
DFFXUDF\ RI WKH HVWLPDWLRQ VR WKDW SRWHQWLDO ELDV RU RWKHU FRQIRXQGHUV DUH HOLPLQDWHG WKHVH TXHVWLRQV
PDLQO\ FRQFHUQ WKH DQDO\VHV DW QDWLRQDO OHYHO 7KH VHFRQG FULWLFDO LVVXH FRQFHUQV WKH FRQGLWLRQV DQG
QHFHVVDU\ DGMXVWPHQWV UHTXLUHG WR DOORZ WKH WUDQVIHUDELOLW\ RI WKH VDIHW\ HIIHFW HVWLPDWHV WR GLIIHUHQW
VHWWLQJV RU FRXQWULHV WKLV TXHVWLRQ KDV EHFRPH YHU\ LPSRUWDQW DW LQWHUQDWLRQDO OHYHO DQG SDUWLFXODUO\
ZLWKLQWKHGHYHORSPHQWRIKDQGERRNVDQGPDQXDOVDLPLQJWRDVVLVWGHFLVLRQPDNHUVUHVHDUFKHUVRURWKHU
VWDNHKROGHUVLQYROYHGLQWKHHIILFLHQF\DVVHVVPHQWRIURDGVDIHW\PHDVXUHV
$QXPEHURIPDQXDOVKDQGERRNVDQGRWKHUWRROVKDYHEHHQGHYHORSHGLQWKHUHFHQW\HDUVDLPLQJWR
JDWKHU KDUPRQL]H DQG LPSURYH WKH H[LVWLQJ NQRZOHGJH RQ WKH HIIHFWLYHQHVV RI URDG VDIHW\ PHDVXUHV
7KHVHDUHFRPSUHKHQVLYHDQGKHOSIXOLQWHUQDWLRQDOLQIRUPDWLRQVRXUFHVDLPLQJWRDVVLVWUHVHDUFKHUVDQG
SUDFWLWLRQHUVLQDVVHVVLQJWKHHIIHFWLYHQHVVRIURDGVDIHW\PHDVXUHV
7KHVH VRXUFHV DUH RIWHQ XVHG E\ FRXQWULHV ZLWKLQ WKHLU QDWLRQDO URDG VDIHW\ HIILFLHQF\ DVVHVVPHQW
DQDO\VHVE\DGRSWLQJWKHYDOXHVSURSRVHGHJLQWHUPVRISHUFHQWDJHUHGXFWLRQRIFUDVKHVIDWDOLWLHVRU
&0)V RU E\ DGMXVWLQJ WKHP WR WKH ORFDO FRQGLWLRQV +RZHYHU GXH WR WKH LPSRUWDQW JDSV LQ WKH
NQRZOHGJHFRQFHUQLQJWKHWUDQVIHUDELOLW\RIVXFKYDOXHVDFURVVFRXQWULHVVHYHUDOFRXQWLHVKDYHGHYHORSHG
WKHLURZQPHWKRGVDQGYDOXHVIRUDVVHVVLQJWKHHIIHFWLYHQHVVRIURDGVDIHW\PHDVXUHV
'HVSLWH WKH FRQVLGHUDEOH SURJUHVV PDGH LQ WKH HYDOXDWLRQ RI URDG VDIHW\ PHDVXUHV DW QDWLRQDO DQG
LQWHUQDWLRQDO OHYHO UHVXOWLQJ LQ LPSRUWDQW TXHVWLRQV EHLQJ VXFFHVVIXOO\ GHDOW ZLWK HJ FRQIRXQGLQJ
HIIHFWVUHJUHVVLRQWRWKHPHDQHWFDPDMRUOLPLWDWLRQRIWKHH[LVWLQJHIIRUWVFRQFHUQVWKHQHHGWRDVVHVV
WKHSDUWLFXODULWLHVRIVHWWLQJFRQWH[WDQGLPSOHPHQWDWLRQIHDWXUHVRIDVSHFLILFPHDVXUH
$V D FRQVHTXHQFH WKH VDIHW\ HIIHFWV RI HYHQ WKH PRVW SURPLVLQJ URDG VDIHW\ PHDVXUHV FDQQRW EH
JXDUDQWHHG)RUWKHVHUHDVRQVDUDQJHRIYDOXHVLVW\SLFDOO\SURSRVHGLQHDFKVWXG\IRUWKHVDIHW\HIIHFWV
RI HDFK PHDVXUH H[DPLQHG $OWHUQDWLYHO\ WKH UHVXOWV DUH RIWHQ ODEHOHG DV FRQVHUYDWLYH RU EHVW
HVWLPDWHV
$OWKRXJK WKH NQRZOHGJH REWDLQHG IURP WKH LQWHUQDWLRQDO OLWHUDWXUH PD\ SURYH YHU\ XVHIXO LQ WKH
LGHQWLILFDWLRQRI VHYHUDO JRRGSUDFWLFHVRIFRVWHIIHFWLYHPHDVXUHV WKRURXJKDQDO\VLVRQDFDVHVSHFLILF
EDVLVLVDOZD\VQHFHVVDU\LQRUGHUWRRSWLPLVHWKHHIIHFWVRIDPHDVXUHLQGLIIHUHQWFRXQWULHVRUDUHDVE\
WDNLQJLQWRDFFRXQWWKHH[WHQWRIWKHLPSOHPHQWDWLRQWKHLPSOHPHQWDWLRQSHULRGDQGVSHFLILFQDWLRQDORU
ORFDOUHTXLUHPHQWV)XUWKHUPRUHLWLVQHFHVVDU\WRHQVXUHWKDWVXFKDQDO\VHVDUHFDUULHGRXWLQDFFRUGDQFH
ZLWKUHFRJQLVHGVWDQGDUGPHWKRGRORJLHV
6HYHUDO RWKHU PHWKRGRORJLFDO RU WHFKQLFDO SUREOHPV DUH FRPPRQ LQ LQWHUQDWLRQDO DQG QDWLRQDO
HYDOXDWLRQV RI WKH HIIHFWLYHQHVV RI URDG VDIHW\ PHDVXUHV 7KHVH DUH PDLQO\ UHODWHG WR WKH FRUUHFW
DSSOLFDWLRQ RI WKH HYDOXDWLRQ WHFKQLTXHV WKH LGHQWLILFDWLRQ RI ZD\V IRU YDOLGDWLQJ WKH VWDWLVWLFDO
VLJQLILFDQFH RI WKH HYDOXDWLRQ UHVXOWV WKH SURSHU VHOHFWLRQ RI VLGHHIIHFWV WR EH FRQVLGHUHG DORQJ ZLWK
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VDIHW\HIIHFWVDQGDOVRWKHFRUUHFWGLVWLQFWLRQEHWZHHQWKHLPSOHPHQWDWLRQFRVWVDQGQHJDWLYHVLGHHIIHFWV
RIWKHPHDVXUH
1HYHUWKHOHVV HIILFLHQF\ DVVHVVPHQW LV DQ LPSRUWDQW SDUW RI WKH SUHSDUDWLRQ RI QDWLRQDO UHJLRQDO RU
ORFDOURDGVDIHW\SODQV$WWKHLQLWLDOVWDJHRIHYDOXDWLRQVDIHW\HIIHFWVDUHXVXDOO\XQNQRZQDQGLQRUGHU
WRLQIOXHQFHDQ\GHFLVLRQPDNLQJSURFHVVWKHHIILFLHQF\DVVHVVPHQWVWXGLHVKDYHWREHSUHSDUHGH[DQWH
XVLQJLPSDFWGDWDIURPVLPLODUPHDVXUHVDSSOLFDWLRQ7KLVVWUHVVHVWKHQHHGIRUVWUHQJWKHQLQJWKHHIIRUWV
IRU WKH HVWLPDWLRQ RI DSSURSULDWH YDOXHV IRU WKH VDIHW\ HIIHFWV RI WKH WUHDWPHQW H[DPLQHG0RUHRYHU LW
KLJKOLJKWV WKH QHHG IRU LQFUHDVLQJ WKH DFFHVVLELOLW\ RI WKLV LQIRUPDWLRQ WKURXJK WKH GLVVHPLQDWLRQ RI
HIILFLHQF\DVVHVVPHQWUHVXOWVRQDQLQWHUQDWLRQDOEDVLV
&RQFOXVLRQ
7KHGHPDQGIRUVDIHW\HIIHFWLYHQHVVPHDVXUHV±LH&0)V±LVLQFUHDVLQJERWKUHJLRQDOO\DQGFRXQWU\
GXH WR LQFUHDVHGGHPDQG IRU FRVWHIIHFWLYHQHVV DQG FRVWEHQHILW DVVHVVPHQWVZKLFK FDQQRWEH LQ WXUQ
XQGHUWDNHQ ZLWKRXW &0)V  :KLOH PRVW FRXQWULHV XVH &0)V IURP RWKHU FRXQWULHV WKH SURFHVV RI
WUDQVIHUULQJLVLPSHUIHFWDQGWKLVLVKDPSHUHGE\UHVHDUFKILQGLQJVWKDWDUHQRWZHOOGRFXPHQWHG
/DFNRIHGXFDWLRQNQRZOHGJHDQGSUDFWLFDOXVDJHRI&0)VDUHFXUUHQWO\WKHELJJHVWREVWDFOHWR&0)
GHYHORSPHQW DQG WUDQVIHUDELOLW\ /DFN RI XQLIRUPLW\ LQ WKH SHUIRUPDQFH RI UHODWHG UHVHDUFK DQG WKH
UHSRUWLQJRIUHVHDUFKUHVXOWVLVDQRWKHUREVWDFOH3URSHUO\SODQQHGFRQGXFWHGDQGGRFXPHQWHGLQFOXGLQJ
WKH FLUFXPVWDQFHV XQGHU ZKLFK WKH &0) ZDV GHYHORSHG UHVHDUFK ZLOO LPSURYH LQWHUQDWLRQDO
WUDQVIHUDELOLW\RI&0)V$WWKHPRPHQWUHODWLYHO\IHZVWXGLHVVXIILFLHQWO\PHHWWKHVHVWDQGDUGV
&RPPXQLFDWLQJWKHYDOXHRIFHUWDLQFRXQWHUPHDVXUHVDFURVVLQWHUQDWLRQDOERXQGDULHVDQGVHHNLQJWKHLU
UDSLG DGRSWLRQ ZLOO KHOS WR PD[LPL]H UHVHDUFK LQYHVWPHQWV DPRQJ FRXQWULHV DQG PRUH UDSLG JOREDO
GLVVHPLQDWLRQ DQG XVH RI OLIH VDYLQJ FRXQWHUPHDVXUHV $GYDQFHPHQW RI WKLQNLQJ DERXW ZKDW UHVHDUFK
SURGXFHVDJRRG&0)LVDQRSSRUWXQLW\(VWDEOLVKLQJFRPPRQ&0)DQDO\VLVSURFHGXUHVLVWKHILUVWEDVLF
VWHSWRZDUGVWKHWUDQVIHUDELOLW\RI&0)H[SHULHQFHV
7KHUHDUHVHYHUDOSRVVLEOHZD\VWREHJLQWRDGGUHVVWKHFKDOOHQJHVDQGRSSRUWXQLWLHVIRUWKHDVVHVVPHQW
RIWKHHIIHFWLYHQHVVRIURDGVDIHW\PHDVXUHVDVKLJKOLJKWHGLQWKLVSDSHU )LUVWO\UHVHDUFKFRQGXFWHGWR
GHYHORS&UDVK0RGLILFDWLRQ)XQFWLRQVVKRXOGIROORZJRRGLQWHUQDWLRQDOSUDFWLFHVOLNHWKRVHWUHDWHGLQWKH
2(&',7):*DQGLQSDUWLFXODUSURYLGHVSHFLILFLQIRUPDWLRQWKDWGHVFULEHVWKHFRXQWHUPHDVXUHXQGHU
FRQVLGHUDWLRQWKHVDIHW\LVVXHEHLQJDGGUHVVHGDQGWKHURDGZD\HQYLURQPHQWLQZKLFKLWZDVWHVWHG,Q
DGGLWLRQ URDG VDIHW\ SROLFLHV VKRXOG JHQHUDOO\ XQGHUJR HFRQRPLF HYDOXDWLRQ XVLQJ &0)V WKURXJK
SURSHUO\GRFXPHQWHGSURFHVVHVWRHQVXUHWUDQVSDUHQF\
,QWHUQDWLRQDO GLDORJXH DQG OHDGHUVKLS LV QHFHVVDU\ WR DGYDQFH D EURDGHU JOREDO HIIRUW RQ UHVHDUFK
SURJUDPV DQG LQWHUQDWLRQDO FRRSHUDWLRQ LV QHHGHG LQ WKH ILHOG RI SURJUHVVLYH VWDQGDUGL]DWLRQ RI &0)V
&RRSHUDWLRQ DPRQJ VHOHFWHG UHVHDUFKHUV RIIHUV DQ RSSRUWXQLW\ WR H[SDQG LQWHUQDWLRQDO GLDORJ DQG
FROODERUDWLRQRQWKHGHYHORSPHQWRI&0)V3HUKDSVDQLQWHUQDWLRQDOJURXSFRXOGEHFRPSRVHGXQGHUDQ
H[LVWLQJRUJDQL]DWLRQHJ7UDQVSRUWDWLRQ5HVHDUFK%RDUG:RUOG5RDG$VVRFLDWLRQHWFWRIRVWHUGLDORJ
DPRQJUHVHDUFKHUVDQGSUDFWLWLRQHUVRQ&0)UHVHDUFKDQGUHSRUWLQJVWDQGDUGVZLWKWKHDLPRILQFUHDVLQJ
WUDQVIHUDELOLW\RIUHVXOWV&RRUGLQDWLRQRIUHVHDUFKDFURVVFRXQWULHVRQSULRULW\FRXQWHUPHDVXUHVDVZHOODV
FDSWXULQJ GRFXPHQWDWLRQ DQG UHSRUWLQJ RI &0) UHVHDUFK LQ D ZLGHO\ DYDLODEOH WUDQVQDWLRQDO GDWDEDVH
FRXOGDOVREHRIRXWPRVWLQWHUHVW




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